A field experiment was conducted during early kharif of 2008 on sandy clay loam soils of dryland farm of Sri Venkateswara Agricultural College, Tirupati to study the effect of nitrogen and zinc on yield and quality of guar (Cyamopsis tetragonoloba (L) Taub.). "The experiment was laid out in a split-plot design and replicated thrice. The treatments consisted of three main plots viz., 20 Kg N ha -1 (N 1 ), 30 Kg N ha ).
(N 3 ) and four sub plot treatments viz; 0.5 % ZnSO 4 spray at 25 DAS (Z 1 ), 0.5 % ZnSO 4 spray at 45 DAS (Z 2 ), 0.5 % ZnSO 4 spray at 25 and 45 DAS (Z 3 ) and basal application of 20 Kg ZnSO 4 ha -1 (Z 4 ). At all the crop growth stages, nitrogen levels significantly influenced the dry matter production. The highest dry matter production was registered with N 3 (40 Kg N ha 
INTRODUCTION
Clusterbean is grown for different purposes from very ancient time viz., vegetables, green fodder, and green manure and for production of seeds. Clusterbean seed is used as a concentrate for animals and for extraction of gum. Seeds of clusterbean containing 28-33% gum. The gum has its use in almost all types of industries viz., textiles, paper, petroleum, pharmaceuticals, food processing, cosmetics, mining explosives, oil drilling etc. India is earning crores in foreign exchange every year by exporting guar gum and recorded Rs. 731 crore was obtained in year 1998 -99 (Anonymous, 2000 . Therefore, India occupies top position in world trade of guar gum. The by product from gum extraction process is of a high value protein feed for cattle as it contains about 40% protein. Improving soil fertility is one of the most common tactics to increase agricultural production. Maintaining high levels of available Nitrogen and zinc, the two most limiting nutrients in soils, is a major challenges to ecologists and land managers. Nitrogen is essential for normal growth and development of clusterbean. Besides all these, it provides nutritive concentrate and adds to the fertility of soil by fixing considerable amount of atmospheric nitrogen (Naagar et al., 2004) . Earlier reports showed that combine application of nitrogen and zinc caused significant results in respect of grain yield and quality of crop. Therefore keeping this in view, present study on effect of nitrogen and zinc on drymatter production, yield and quality of clusterbean crop was undertaken. . The zinc was applied as per the sub plot treatments i.e. Z 1 -@ 0.5% ZnSO 4 spray at 25 DAS, Z 2 @ 0.5% ZnSO 4 spray at 45 DAS, Z 3 @ 0.5% ZnSO 4 spray at 25 and 45 DAS, Z 4 @ 20 kg ZnSO 4 ha -1 . The source of N, P, K and Zn are urea, single super phosphate, muriate of potash and zinc sulphate, respectively. The fertilizers were placed in the furrows made with hand hoe 5 cm away from seed rows and at a depth of 5 cm below the seed zone. The variety used in the experiment was "RGM 112". It is recommended for arid and semi-arid tract of the country and resistant to white fly. Agronomic Cultivation practices like field preparation, seeds and sowing, weeding, fertilizer application, and other plant protection measures were done for healthy crop growth and yield dada observed in specific growth stages particularly 25, 50 and 75 DAS. For dry matter production, five plants were selected at random from border rows leaving the extreme row in each plot and the plants were cut, air dried and then oven dried at 60°C, till constant weight was obtained and their weights were recorded. Dry matter production was recorded at 25, 50, 75 DAS and at harvest and expressed as kg ha -1
MATERIALS AND METHODS
. Similarly number of cluster per plant, number of pods per cluster, number of pods per plant, pod length, number of seeds per pod, thousand seed weight, seed yield and stalk yield are observed in appropriate plant growth stage. Similarly in quality parameters crude protein content (%) and crude gum content (%) are analyzed by Microkjeldhal method (Juliano et al., 1973) and Das method (Das et al., 1977) respectively. RESULTS AND DISCUSSION i) Dry Matter Production: Dry matter production of guar increased progressively with advance in age of the crop up to maturity. a) Dry Matter Production at 25 DAS Nitrogen levels and zinc management practices significantly influenced the dry matter production but their interaction could not show any significant effect ( Table -1 ) and it was superior over the remaining three treatments which were found to be inferior and at par with each other. Significant interaction was not traceable between nitrogen levels and zinc management practices with regard to dry matter production. b) Dry Matter Production at 50 DAS Among the nitrogen levels, N 2 (30 Kg N ha -1 ) has resulted in maximum dry matter production which was distinctly superior to the remaining two treatments, N 3 (40 Kg N ha Table -2) . Zinc management practices significantly influenced the dry matter production at 50 DAS. The highest dry matter production was obtained with Z 3 (0.5 % ZnSO 4 spray at 25 and 45 DAS) which was distinctly superior to the remaining treatments. The next best treatment was Z 1 (0.5 % ZnSO 4 spray at 25 DAS) followed by Z 2 (0.5 % ZnSO 4 spray at 45 DAS). The lowest dry matter production was resulted with Z 4 ). The interactions effect was significant at 50 DAS. Irrespective of nitrogen levels, Z 3 (0.5 % ZnSO 4 spray at 25 and 45 DAS) resulted in highest dry matter production while at all zinc management practices, application of 30 Kg N ha -1 (N 2 ) resulted in highest dry matter production. The highest dry matter production was obtained with ) accounted for the lowest dry matter production. Table 2 : Dry matter production (kg ha-1) of guar at 50 DAS as influenced by nitrogen and zinc nutrition c) Dry Matter Production at 75 DAS Significant disparity in dry matter production at 75 DAS was noticed due to nitrogen levels and zinc management practices (Table -1 ). The highest dry matter production was with N 3 (40 Kg N ha -1 ) followed by N 2 (30 Kg N ha -1 ) while the lowest dry matter production was obtained with N 1 (20 Kg N ha -1 ). Significantly highest dry matter production was recorded with Z 3 (0.5 % ZnSO 4 spray at 25 and 45 DAS) which was significantly superior to the remaining treatments and Z 2 (0.5 % ZnSO 4 spray at 45 DAS) was the next best treatment. The lowest dry matter production was recorded with Z 4 (20 Kg ZnSO 4 ha -1 ). The interaction effect of nitrogen levels and zinc management practices failed to exert any significant influence on dry matter production at 75 DAS d) Dry Matter Production at Harvest The highest dry matter production was obtained with N 3 (40Kg N ha -1 ) followed N 2 (30 Kg N ha -1 ). Application of 20 Kg N ha -1 (N 1 ) was found to record the lowest dry matter production ( Table -1 ). The highest dry matter production was recorded with Z 3 (0.5 % ZnSO 4 spray at 25 and 45 DAS) which was significantly superior to the remaining treatments. The next best treatment was found to be Z 1 (0.5 % ZnSO 4 spray at 25 DAS). The lowest dry matter production was observed with Z 4 (20 Kg ZnSO 4 ha -1 ) which was comparable with Z 2 (0.5 % ZnSO 4 spray at 45 DAS). Interaction effect of nitrogen levels and zinc management practices was found to be non significant. Enhanced dry matter production with adequate supply of nitrogen, as evidenced in this investigation corroborates the findings of Mohmoud et al., (1996); Sanjeev Kumar et al., (2007) and Uday Burman et al., (2007) . ii) Yield Attributes and Yield a) Number of Clusters Plant -1 : Nitrogen levels, zinc management practices as well as their interaction effect exerted significant influence on the number of clusters plant -1 in guar ( Table -3 ). ZnSO 4 ha -1 ) and Z 2 (0.5 % ZnSO 4 spray at 45 DAS) which were on par with Z 1 (0.5 % ZnSO 4 spray at 25 DAS). b) Number of Pods Cluster -1 : Number of pods cluster -1 was significantly influenced due to nitrogen levels, zinc management practices and also their interaction (Table -3 ). c) Number of Pods Plant -1 : Nitrogen levels and zinc management practices as well as their interaction have exerted significant influence on number of pods plant -1 (Table -3 ). Application of 0.5 % ZnSO 4 spray at 25 and 45 DAS (Z 3 ) resulted in maximum pod length, while Z 4 (20 Kg ZnSO 4 ha -1 ) was found to record the lowest pod length which was comparable with Z 1 (0.5 % ZnSO 4 spray at 25 DAS) and Z 2 (0.5 % ZnSO 4 spray at 45 DAS). The Interaction effect of nitrogen and zinc management practices was found to be non significant. e) Number of Seeds Pod -1 : Except Interaction, nitrogen levels and zinc management practices could significantly influence the number of seeds pod -1 (Table -4 ). Regarding the interaction effect there was no significant influence on number of seeds pod -1. f) Thousand Seed Weight: Thousand seed weight was found to be significantly influenced only by zinc management practices. Nitrogen levels and interaction could not have any effect on the thousand seed weight (Table -4). , pod length, number of seeds pod -1 and thousand seed weight were highest with N 2 (30 Kg N ha -1 ), while they were at their lowest with N 3 (40 Kg N ha -1 ) except clusters plant -1 and pod length, which were lowest with N 1 (20 Kg N ha -1 ) ( Figure 5 .4-5.9). Higher dry matter production and the efficient translocation of accumulated assimilates to the reproductive parts under comfortable nitrogen nutrition might be responsible for the beneficial effect on elevating the stature of all the yield attributes. Similar results have been reported by Singh and Singh (1989) and Sharma and Nehara (2004) . g) Seed Yield: Seed yield was significantly influenced by nitrogen levels, zinc management practices and their interaction (Table 5 . and Figure1). ) which was superior to all other treatments. The next best treatment was 40 Kg N ha -1 (N 3 ) which was significantly higher compared to 20 Kg N ha Higher guar yield with application of nitrogen, as noticed in the present investigation confirms the documented evidence of Baboo and Rana (1995) , Patel et al., (2005) , Sharma and Nehara (2004) and Rathore et al., (2007) . h) Stalk Yield: Stalk yield was significantly influenced by nitrogen levels, zinc management practices and also their interaction (Table 5 and ). These findings are in conformity with Singh and Singh (1989) , Baboo and Rana (1995) , Yadav et al., (2003) and Patel et al., (2005) . iii) QUALITY PARAMETERS a) Crude Protein Content Nitrogen levels and zinc management practices could have significant influence on the protein content but their interaction could not have any significant effect on protein content. (Table -6 ). ) which was significantly lesser than the other nitrogen levels. Zinc management practices influenced the protein content of guar with distinct disparity between any two zinc treatments tried. Application of 0.5 % ZnSO 4 spray at 25 and 45 DAS (Z 3 ) recorded the highest protein content followed by Z 1 (0.5 % ZnSO 4 spray at 25 DAS) and Z 2 (0.5 % ZnSO 4 spray at 45 DAS) with significant disparity among them. The lowest protein content was recorded with Z 4 (20 Kg ZnSO 4 ha -1 ) which was significantly lesser than rest of the treatments. Interaction was not traceable statistically. These results are in agreement with the findings of Singh and Singh (1989) and Baboo and Rana (1995) . B) Crude Gum Content Effect of nitrogen levels, zinc management practices and their interaction could not be statistically traceable ( Table -6 and Figure 1 ). c) Gum Yield Different treatments had a significant influence on the gum yield but their interaction fails to exert any significant influence on the gum yield ( Table -6 ). Interaction was found to be non-significant. Based on the present study it can be concluded that application of 30 Kg N ha -1 (N 2 ) was found to be effective and economic for higher yield and returns. The treatment Z 3 (0.5 % ZnSO 4 spray at 25 and 45DAS) registered the highest seed yield and better economic returns. Application of 30 Kg N ha -1 (N 2 ) along with 0.5 % ZnSO 4 spray at 25 and 45DAS (Z 3 ) performed better than other interactions in terms of growth and yield of guar. The combination of nitrogen levels and zinc management practices could not influence the protein content. Neither nitrogen levels, zinc management practices nor could their interaction significantly influence the gum content.
